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(57) ABSTRACT

An oscillator according to the disclosure includes a crystal
unit, an IC chip, an adhesive agent flow prevention film, and
a lead frame. The lead frame is disposed in a peripheral area
of'the pair of crystal terminals and the IC chip in an approxi-
mately same surface as the one surface of the flat container of
the crystal unit. The lead frame includes a wiring part that is
connected to an IC terminal of the IC chip by a bonding wire
and is buried in the resin mold, and a mounting terminal
forming portion that extends from the wiring part and is
folded along an outside of the resin mold in a back surface that
is another surface side opposite to the one surface of the
crystal unit so as to form a mounting terminal.

2 Claims, 7 Drawing Sheets
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1
OSCILLATOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority benefit of Japan appli-
cation serial no. 2013-196987 filed on Sep. 24, 2013 and no.
2014-119307 filed on Jun. 10, 2014. The entirety of the
above-mentioned patent applications are hereby incorporated
by reference herein and made a part of this specification.

TECHNICAL FIELD

This disclosure relates to a crystal oscillator, especially
relates to an oscillator using a tuning-fork type crystal reso-
nator.

DESCRIPTION OF THE RELATED ART

Among oscillators using a crystal resonator as an oscilla-
tion source, an oscillator (hereinafter referred to as a tuning-
fork type crystal oscillator) using a tuning-fork type crystal
resonator is often used as a reference clock for system inte-
gration (for example, the clock frequency of 32.768 kHz, or
half the frequency of 16.384 kHz) in mobile phones, multi-
functional mobile phones (what is called, mobile terminals),
or navigation devices.

Most of such portable information terminals (hereinafter
referred to as mobile terminals) often incorporate a camera
function as part of multi-functionalization. In particular, the
camera incorporated in lightweight mobile terminals is
required to prevent a camera shake which occurs in shutter
operation. As one of the means to fulfill this request, it is
known to use an angular velocity sensor using the tuning-fork
type crystal oscillator.

The tuning-fork type crystal resonator constituting the tun-
ing-fork type crystal oscillator has an oscillation frequency,
which depends on the ratio of the length to the width side of
tuning-fork arms. The tuning-fork crystal resonator constitut-
ing the tuning-fork type crystal oscillator, which oscillates the
aforementioned 32.768 kHz and is heavily used as the clock
signal source for the mobile terminal, has a relatively long
size in the longitudinal direction, and a crystal unit housing
the tuning-fork resonator is a rectangular in plan view and has
the outside shape of flat container. Furthermore, the crystal
unit has a larger size in plan view than an IC chip on which an
oscillator circuit generating the required frequency signal
based on the oscillation signal of the tuning-fork resonator, an
output buffer circuit, a temperature compensation circuit and
others are integrated.

The oscillator using such the tuning-fork resonator has the
tuning-fork crystal unit on which the IC chip is bonded with
an adhesive agent. Then, for connecting terminals of the IC
chip (IC terminals) and output terminals (mounting termi-
nals), a lead frame is used. After connecting the terminals
using the lead frame, a resin-molding is performed to provide
as a single electronic part. After the resin molding, the lead
frame goes through a cut off process of unnecessary portion,
and is folded on the back surface of the oscillator unit to be
used as the mounting terminal.

In a mobile terminal incorporated in the camera, there is a
need to supply a reference clock signal to each of a commu-
nication mechanism portion and a camera mechanism por-
tion. A conventional technique provides these communicate
mechanism portion and camera mechanism portion for their
own oscillators. Each oscillator uses a similar clock oscilla-
tion output frequency. The idea to commonalize these two
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2

oscillators was also proposed to improve the mounting effi-
ciency. This type of conventional technique is disclosed in
Japanese Unexamined Patent Application Publication No.
2007-57272.

When the IC chip is integrated into the tuning-fork type
crystal unit, an adhesive agent is applied over the terminal
forming surface of the tuning-fork oscillator unit to bond the
surface opposite to the integrated circuit forming surface of
the IC chip. When applying the adhesive agent and mounting
the IC chip, there are cases where a part of the applied adhe-
sive agent flows over the terminals (crystal terminals) of the
tuning-fork type crystal unit. If the adhesive agent flows over
the crystal terminals, the film of the adhesive agent, which is
an insulating material, disrupts the electrical connection with
the IC chip terminals (IC terminals), resulting in one of the
causes that render the tuning-fork type crystal unit a bad
quality item.

Furthermore, if the lead frame is connected to the IC ter-
minals of the IC chip with wires, and is fold to the IC mount-
ing surface side to become the mounting terminal after the
resin molding, the output frequency may varies after the
mounting on the base plate of applying equipment. Specifi-
cally, the crystal terminals and an IC pad inside the oscillator
come close to the base plate of the applying equipment,
increasing the stray capacity. This may decreases the output
frequency.

A need thus exists for an oscillator which is not susceptible
to the drawbacks mentioned above.

SUMMARY

An oscillator according to the disclosure includes a crystal
unit, an IC chip, an adhesive agent flow prevention film, and
a lead frame. In the crystal unit, a tuning-fork type crystal
resonator is sealed in a flat container rectangular in plan view
and a pair of crystal terminals is formed in one surface of the
flat container. A surface opposite to an integrated circuit
forming surface of the IC chip is bonded by an adhesive agent
between the pair of crystal terminals on the one surface where
the crystal terminal in the flat container of the crystal unit is
formed, and the crystal unit and the IC chip are coated with a
resin mold to render a single electronic component. The adhe-
sive agent flow prevention film is placed between each of the
pair of crystal terminals and the IC chip to prevent the adhe-
sive agent from flowing toward the pair of crystal terminals.
The lead frame is disposed in a peripheral area of the pair of
crystal terminals and the IC chip in an approximately same
surface as the one surface of the flat container of the crystal
unit. The lead frame includes a wiring part that is connected to
an [C terminal of the IC chip by a bonding wire and is buried
in the resin mold, and a mounting terminal forming portion
that extends from the wiring part and is folded along an
outside of the resin mold in a back surface that is another
surface side opposite to the one surface of the crystal unit so
as to form a mounting terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and additional features and characteristics
of this disclosure will become more apparent from the fol-
lowing detailed description considered with reference to the
accompanying drawings.

FIG. 1A is a top view illustrating an oscillator according to
Embodiment 1 of the disclosure.

FIG. 1B is a side view in a short side illustrating the
oscillator according to Embodiment 1 of the disclosure.
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FIG. 2A is a side view in a long side illustrating the oscil-
lator according to Embodiment 1 of the disclosure.

FIG. 2B is a bottom view illustrating the oscillator accord-
ing to Embodiment 1 of the disclosure.

FIG. 3A is a top view illustrating an oscillator according to
Embodiment 2 of the disclosure.

FIG. 3B is a side view in a short side illustrating the
oscillator according to Embodiment 2 of the disclosure.

FIG. 4A is a side view in a long side illustrating the oscil-
lator according to Embodiment 2 of the disclosure.

FIG. 4B is a bottom view illustrating the oscillator accord-
ing to Embodiment 2 of the disclosure.

FIG. 5A is a side view in a short side illustrating an oscil-
lator according to Embodiment 3 of the disclosure.

FIG. 5B a bottom view illustrating the oscillator according
to Embodiment 3 of the disclosure.

FIG. 6A is an explanatory view illustrating an exemplary
configuration of a tuning-fork type crystal unit constituting
the oscillator according to this disclosure.

FIG. 6B is a cross-sectional view of the tuning-fork type
crystal unit taken along the line VIB-VIB of FIG. 6A.

FIG. 6C is a cross-sectional view of the tuning-fork type
crystal unit taken along the line VIC-VIC of FIG. 6A.

FIG. 7 is a schematic block diagram of the tuning-fork type
crystal oscillator having an angular velocity detection mecha-
nism for a camera shake prevention of a camera-embedded
mobile terminal which is one application example of the
oscillator according to this disclosure.

DETAILED DESCRIPTION

A description will be given of embodiments of the oscilla-
tor according to this disclosure with reference to the follow-
ing drawings.

Embodiment 1

FIGS. 1A and 2B are explanatory drawings of Embodi-
ment 1 of the oscillator according to this disclosure. FIG. 1A
is atop view of the oscillator, and FIG. 1B is a side view in the
short side of the oscillator. Similarly to FIG. 1A, FIG. 1B,
FIG. 2A, and FIG. 2B is an explanatory drawing of Embodi-
ment 1 of the oscillator according to this disclosure. FIG. 2A
is a side view in the long side viewed from the direction of
arrow “A” in FIG. 1A. FIG. 2B is a bottom view viewed from
the direction of arrow “B” in FIG. 2A.

In FIG. 1A, FIG. 1B, FIG. 2A, and FIG. 2B, reference
numeral “1” indicates the oscillator, reference numeral “2”
does the tuning-fork crystal unit, and reference numeral “3”
does the IC chip. The tuning-fork type crystal unit 2 includes
a concave ceramic container internally housing the tuning-
fork type resonator (the tuning-fork type crystal resonator).
After housing the tuning-fork type resonator, the opening
portion of the concave ceramic container is sealed with a
metal cover formed from metal plate. The details of the tun-
ing-fork type crystal unit 2 will be described later in FIGS. 6A
to 6C.

The tuning-fork type crystal unit 2 is rectangular in plan
view, and has a pair of crystal terminals 5a and 56 on both end
faces in the longitudinal direction of one surface (the top
surface). These crystal terminals 5a and 55 are oscillation
signal output terminals of the tuning-fork type resonator and
are formed by a thin metal film of high conductive metallic
material such as gold (Au). Between the crystal terminals 5a
and 54 on the top surface, an IC chip 3 is bonded with an
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adhesive agent. The IC chip 3 is so-called a bare chip, and is
provided with terminals (IC terminals) 6 on its integrated
circuit forming surface.

Along the long side in the top surface of the tuning-fork
type crystal unit 2, a lead frame 4 is disposed. Inside of the
lead frame 4 (the portion adjacent to the IC chip) are wiring
parts 4a, and in the side far from the IC chip 3 are mounting
terminal forming portions (or the mounting terminal connect-
ing portions) 4b. The mounting terminal forming portion) 45
is indicated with dashed lines. The portion of the lead frame 4,
which is cut off after wiring, is not indicated in the drawing.

On the surface of the tuning-fork type crystal unit 2, an
adhesive agent flow prevention film 7 is formed between the
crystal terminals 5a and 55 and the IC chip 3. The adhesive
agent flow prevention film 7 is formed before the application
of the adhesive agent which is used to bond the IC chip 3.
Usually, the application is performed by such means as a
quantitative liquid discharge apparatus. The adhesive agent
flow prevention film 7 prevents excess adhesive agent from
flowing over or protruding out of the crystal terminals 5a and
5b during the application process of the adhesive agent which
is applied to bond the IC chip 3 or during the IC chip 3
mounting process. If the adhesive agent attaches onto the
crystal terminals 5a and 55, the conductive connection in the
subsequent wiring is disrupted.

The tuning-fork type crystal unit 2, on which surface the IC
chip 3 is bonded, is placed in the center of the lead frame 4
disposed on the specified tool. In such a state, an electrical
connection is provided by bonding wires between the IC
terminals 6 and the wiring parts 4a of the lead frame 4, and
between the crystal terminals 5a and 54.

After providing an electrical connection between the wir-
ing parts 4a of the lead frame 4 and the predetermined termi-
nals by the bonding wires, the tuning-fork type crystal unit 2,
the IC chip 3, and the wiring parts 4a of the lead frame 4 are
wrapped (molded) with a resin mold 8.

After the molding, the unnecessary portion of the lead
frame 4 is cut off. At the same time as or after the cut off
processing, the mounting terminal forming portions 45 are
folded parallel along the back surface (the surface opposite to
the one surface: the other surface) of the tuning-fork type
crystal unit 2. As indicated in FIGS. 2A and 2B, this embodi-
ment includes the mounting terminal forming portion 45 con-
figured to have a mounting terminal 9 at its free end. The
mounting terminal 9 is disposed on the resin mold 8, and is
surface-mounted to the base plate of the applying equipment.
In this state, product characteristics such as the output fre-
quency are check as necessary.

According to this embodiment, there is no case where the
adhesive agent for the IC chip bonding flows over the crystal
terminals of the tuning-fork type crystal unit 2, disrupting the
wiring. Additionally, preliminarily folding the lead frame 4 to
the back surface of the tuning-fork type crystal unit 2 as the
mounting terminal avoids the frequency variation when
mounted on the wiring board of the applying equipment.

Embodiment 2

FIGS. 3A and 3B are explanatory drawings of Embodi-
ment 2 of the oscillator according to this disclosure. FIG. 3A
is atop view of the oscillator, and FIG. 3B is a side view in the
short side of the oscillator. Like FIG. 3A, FIG. 3B, FIGS. 4A,
and 4B is explanatory drawings of Embodiment 2 of the
oscillator according to this disclosure. FIG. 4A is a side view
in the long side viewed from the direction of arrow “A” in
FIG. 3A, and FIG. 4B is a bottom view of the oscillator
viewed from the direction of arrow “B” in FIG. 4A.
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In FIG. 3A, FIG. 3B, FIG. 4A and FIG. 4B, functional
portions same as those in Embodiment 1 are designated as the
same reference numerals. The difference in the oscillator
between Embodiment 1 and Embodiment 2 is the configura-
tion of the adhesive agent flow prevention film 7 disposed
between the crystal terminals Sa, 56 and the IC chip 3. The
other configurations are similar to those in Embodiment 1.
Hence the explanation is omitted.

The adhesive agent flow prevention film 7 of this embodi-
ment is applied so that the film encloses the outside of the IC
chip 3 mounted on the surface of the tuning-fork type crystal
unit 2. The method for applying is similar to that in Embodi-
ment 1.

The adhesive agent flow prevention film 7 disposed in the
peripheral area of the IC chip 3 not only prevents the applied
adhesive agent from flowing over the crystal terminals as is
the case of Embodiment 1, but also allows the adhesive agent
to flow to the sidewall of the tuning-fork type crystal unit 2,
resulting in the increase in the sidewall thickness of the tun-
ing-fork type crystal unit 2. This causes the irregular mold
thickness.

As a result, the molded resin coat has unevenness of
strength, causing a problem that stress in mounting and envi-
ronmental temperature change, which occur repeatedly,
cause cracking for the mold. As in Embodiment 2, forming
the adhesive agent flow prevention film 7 can avoids the
problem.

Thus, according to this embodiment, the adhesive agent for
bonding the IC chip does not flow over the crystal terminals
on the tuning-fork type crystal unit 2, and therefore the wiring
is not disrupted. Also, the cracking of the mold, which is
generated by the unevenness of strength of molded resin coat,
is avoidable. Furthermore, since the lead frame 4 is prelimi-
narily folded on the back surface of the tuning-fork type
crystal unit 2 as the mounting terminal, frequency variation,
which occurs in mounting on the wiring board of the applying
equipment, is avoidable.

Embodiment 3

FIGS. 5A and 5B illustrate a side view in the short side and
a bottom view describing Embodiment 3 of the oscillator
according to this disclosure. FIG. 5A is a side view in the short
side of the oscillator in Embodiment 3, and FIG. 5B is a
bottom view of the oscillator viewed from the direction of
arrow “C” in FIG. 5A. The oscillator according to Embodi-
ment 3 has the structure equal to the tuning-fork crystal unit in
any of Embodiment 1 above-described in FIGS. 1A and 1B
and Embodiment 2 above-described in FIGS. 3A and 3B.

The feature point of Embodiment 3 which is different from
Embodiment 1 and Embodiment 2 is the structure of the
mounting terminal. In Embodiment 1 and Embodiment 2, as
illustrated in FIGS. 1A and 1B, for example, the structure in
which, after the cut off process of the unnecessary portion of
the lead frame 4, the mounting terminal forming portion 45 is
folded parallel along the back surface of the tuning-fork type
crystal unit 2 so as to join the mounting terminal 9 formed on
its free end and the wiring terminal disposed on the base plate
of the applying equipment for the surface-mounting of the
oscillator, is employed.

In contrast to this, in Embodiment 3, as illustrated in FIG.
5A, the mounting terminal forming portion 44 is curved in a
circular arc (J shape from the side view) inward the back
surface (the resin mold surface) of the tuning-fork type crystal
unit 2 so as to dispose the mounting terminal 9 formed on the
end edge in contact with or approximately in contact with the
resin mold surface in the back surface.
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In Embodiment 3, the terminal surface of the mounting
terminal 9, as illustrated in the bottom view of FIG. 5B, has a
narrow width shape from the portion which is folded along
the bottom surface of the mounting terminal forming portion
4b. However, this shape is merely one example. The terminal
surface of the mounting terminal 9 can has a large width in
plan view as illustrated in FIG. 2A, FIG. 2B, FIG. 3A and
FIG. 3B.

Such the terminal shape as in Embodiment 3 ensures good
sealing even if there is a slight non-parallel bonding surface
when a plurality of mounting terminals are joined to a plural-
ity of the wiring terminals disposed on the base plate of the
applying equipment.

FIGS. 6A and 6B are explanatory drawings of the exem-
plary configuration of the tuning-fork type crystal unit con-
stituting the oscillator according to this disclosure. FIG. 6 A is
a plan view of the inside of the surface side of the container
from which the metal cover is removed. FIG. 6A is a cross-
sectional view taken along the line VIB-VIB of FIG. 6 A. FIG.
6C is a cross-sectional view taken along the line VIC-VIC of
FIG. 6A.

This tuning-fork type crystal unit 2 is configured so that a
tuning-fork crystal element (tuning-fork crystal resonator) 2a
is housed in a container main body 26 on which a depressed
portion is formed from multi-layer ceramic sheet (the green
sheet), and the opening of the depressed portion in the con-
tainer main body 25 is sealed with a metal cover 2¢. The
tuning-fork crystal resonator 2a is constituted of tuning-fork
arms 21a and 215 extending parallel from a base portion (a
tuning-fork base portion) 21¢, and the tuning-fork arms 21a
and 215 have a drive electrode (vibration-excitation elec-
trode) and other electrodes to give a desired function. FIGS.
6A and 6B illustrate the tuning-fork type crystal resonator for
generating clock signal, each of the tuning-fork arms 21a and
214 having a vibration-excitation electrode only.

Respective vibration-excitation electrodes formed to the
base portion 21¢ are electrically and mechanically secured
with a conductive adhesive 2fon a crystal holding terminal 2e
disposed in a pedestal 24 formed in the inner wall of the
depressed portion of the container main body 26. On the
bottom surface of the container main body 25, oscillation
signal terminals (the crystal terminals) 5a¢ and 554, which
electrically connect to the crystal holding terminal 2e, are
formed.

FIG. 7 is a schematic block diagram of the tuning-fork type
crystal oscillator having an angular velocity detection mecha-
nism for the camera shake prevention of the mobile terminal
with a camera, or one example of the oscillator according to
this disclosure (hereinafter referred to as the tuning-fork type
oscillator with angular velocity). The description of the com-
ponents same as those in the aforementioned embodiments or
the conventional examples is simplified or omitted.

This tuning-fork type oscillator with angular velocity has
an angular velocity sensor function on the tuning-fork type
crystal unit 2 itself. The angular velocity sensor has drive
electrodes 22 at one tuning-fork arm 21a and sensor elec-
trodes 23 at the other tuning-fork arm 215 of the tuning-fork
crystal resonator 2a. To the drive electrodes 22, an oscillator
circuit 24, which excites the tuning-fork vibration, is con-
nected. Then, oscillation output fout is obtained. The oscilla-
tion frequency of the tuning-fork crystal resonator 2q is the
clock source of 32.768 kHz or 16.384 kHz.

To the sensor electrodes 23, a detection circuit 26 is con-
nected to output the angular velocity signal Sout. Here, the
detection circuit 26 is operated by a standby signal ST from
outside. That is, even if the oscillator circuit 24 always out-
puts the clock frequency based on the tuning-fork vibration,
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the angular velocity signal is generated only when the standby
signal ST is input. The oscillator circuit 24, a temperature
compensation circuit 25 and the detection circuit 26 are inte-
grated on the IC chip 3 illustrated with a chain line frame.

The detail operation of the tuning-fork type oscillator with
this angular velocity is as follows. That is, the drive electrodes
22 are disposed at one tuning-fork arm 214, and the sensor
electrodes 23 are disposed at the other tuning-fork arm 2154.
The drive electrodes 22 at the one tuning-fork arm 21a are
disposed at both principal surfaces and both side surfaces of
the tuning-fork arm 214, each of the principal surfaces and the
side surfaces having the same electric potential, but having
different signs. This allows the one tuning-fork arm 21a to
generate flexure vibration in order to vibrate the other tuning-
fork arm 215, causing a pair of the tuning-fork arms 21a and
2154 to generate the tuning-fork vibration.

The sensor electrodes 23 at the other tuning-fork arm 215
are disposed in the internal surface and the outer surface, or
the right side and the left side (in FIG. 7, the upper and the
lower regions toward the paper) of the tuning-fork arm, 2
pieces in each of the surfaces or the sides facing the opposite
surface or side. If such the electrodes have a rotation angle
centered on Y-axis (the extending direction of the tuning-fork
arm) during the tuning-fork vibration, Coriolis” force causes,
between the tuning-fork arms 21a and 2154, vibration (XZ
flexure vibration) in the vertical direction (each being the
right angle against Y-axis) or the direction opposite each other
to the principal surface.

This, in the other tuning-fork arm 2154, causes the tuning-
fork crystal resonator 2a to have electric fields in the X-axis
direction, each of which faces inversely from each other in the
upper and lower regions as indicated with the arrow, resulting
in the generation of xelectric charges. Then, the sensor elec-
trodes 23 detect these electric charges. The one tuning-fork
arm 21a also has an electric field, however, there is no sensor
electrode to detect it. The electric charges generated at the
drive electrodes 22 in both side surfaces are canceled.

The detection circuit 26 is formed from a charge amplifier
amplifying an electric charge, a synchronization detecting
circuit processing a signal in synchronization with the tuning-
fork vibration, and the like, and is integrated on the IC chip 3.

The tuning-fork type crystal unit 2 configured like the
above and the IC chip 3 are bonded and integrally molded as
mentioned above. The main body housing the crystal resona-
tor was made in the depressed shape from a laminated
ceramic sheet, but not limited thereto. It may be made of a
quartz-crystal material or a glass material. In such the case,
the cover itself can be made of the material identical to that of
the main body.

In the above, this disclosure was described with respect to
embodiments applied to the temperature compensation oscil-
lator for generating the clock signal of the mobile terminal,
but not limited thereto. Itis needless to say that this disclosure
is applicable to an oscillator, in which various kinds of crystal
units and the IC chip constituting an oscillator circuit are
integrated, and application components of the oscillator.

It should be noted that an oscillator with an additional
application function such as the oscillator with the angular
velocity described in FIG. 7 is provided with an additional
terminal which enables the mounting terminal described in
FIG. 1A to FIG. 6C above to execute the additional applica-
tion function.

This configuration causes the adhesive agent flow preven-
tion film to block the flow of the adhesive agent over the
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crystal terminals which occurs upon mounting the IC chip on
the applied adhesive agent when the IC chip is bonded to the
tuning-fork type crystal unit with the adhesive agent.
The mounting terminal forming portion may include a
distal end that constitutes a mounting terminal as it is. The
mounting terminal forming portion may include the above-
described folded portion that goes through a cut off process of
unnecessary portion after the resin molding. Additionally,
folding the lead frame to the back surface side of the oscillator
in advance avoids increase in parasitic capacitance, inhibiting
the variation of the oscillation output frequency. An angular
velocity sensor circuit or a similar member is integrated on
the IC chip as necessary.
The principles, preferred embodiment and mode of opera-
tion of the present invention have been described in the fore-
going specification. However, the invention which is intended
to be protected is not to be construed as limited to the par-
ticular embodiments disclosed. Further, the embodiments
described herein are to be regarded as illustrative rather than
restrictive. Variations and changes may be made by others,
and equivalents employed, without departing from the spirit
of'the present invention. Accordingly, it is expressly intended
that all such variations, changes and equivalents which fall
within the spirit and scope of the present invention as defined
in the claims, be embraced thereby.
What is claimed is:
1. An oscillator, comprising:
a crystal unit where a tuning-fork type crystal resonator is
sealed in a flat container rectangular in plan view and a
pair of crystal terminals is formed in one surface of the
flat container;
an IC chip, a surface opposite to an integrated circuit form-
ing surface of the IC chip being bonded by an adhesive
agent between the pair of crystal terminals on the one
surface where the crystal terminal in the flat container of
the crystal unit is formed, and the crystal unit and the IC
chip being coated with a resin mold to render a single
electronic component;
an adhesive agent flow prevention film placed between
each of the pair of crystal terminals and the IC chip to
prevent the adhesive agent from flowing toward the pair
of crystal terminals; and
a lead frame disposed in a peripheral area of the pair of
crystal terminals and the IC chip in an approximately
same surface as the one surface of the flat container of
the crystal unit, wherein
the lead frame includes a wiring part that is connected to an
IC terminal of the IC chip by a bonding wire and is
buried in the resin mold, and a mounting terminal form-
ing portion that extends from the wiring part and is
folded along an outside of the resin mold in a back
surface that is another surface side opposite to the one
surface of the crystal unit so as to form a mounting
terminal.
2. The oscillator according to claim 1, wherein
the IC clip includes:
an oscillator circuit configured to oscillate a predeter-
mined frequency using an oscillation signal of the
tuning-fork type crystal resonator, and

atemperature compensation circuit configured to reduce
an oscillation frequency output variation of the oscil-
lator circuit due to change in ambient temperature, as
the integrated circuit.
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